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I. Il^fTRODUCriON 

Social scttntlsts have long been aware that as education levels 
rise, marlcal fertility declines* This relationship is star istically 
robust J of sufficient nmgnltude to be emptrically Importance and holds 
cross'-'Sectionallyj ovar time^ and across countries. Furtliers It holds 
for parent education and family size and for child schooling and the 
nuinbar of siblings that children have. Given the pervasiveness and 
apparaiit strength of these relatioxishlpB g it le natural to consider 
schooling as a potential policy Instrumont to reduce fertility in 
areas of rapid population gi'owth* Hox^everj before large'-scale efforts 
to increase either parent or child schooling are undet taken, a numbar 
of issues must be settled, ^mong these Issues are^ 

1. Separatlag causation from correlation ^ It hardly need be 

aald that a strong negative ;gross correlation between schooling 
and family slge does not necessarily imply that public-policy^ 
Induced increases in parent or child schooling will cause 
parents to want and have fewer children, 

2, Isolating "direct " and "indirect" avenues of Influence, 
Historically 5 education has played many conceptual and 
e^lrlcal roles in models of fertility determination* 
Several of these roles l^ly that the link bet\^een education 
and fertility Is Indirect, working through such Intermediaries 
as wage rates* If education's Influence on fertility Is 
mainly Indirect ^ then it Is possible that an alternative 
policy prescription that diractly affects^ say, images would 

be a more efficient and effective means of slowing population 
growth* 

5 



3. Detarmining the type of schooling to promote. Faced by 

severely constrained resources, goveraments must know tdilch 
policies will have the highest payoff in terns of faTnllv size 
reduction, policies proinoting adult ediicatton or policlat^ 
promoting child education, Sinitlarly, curriculums types 
of training that are mosc effective In reducing family size 
mutit be identified, 
4» Determining the lag betvjeen policy imp lamentation and fartility 
dei.line. Knowledge of this lag is essential if vm are co assess 
the mar its of educatiDn^related policies relative to other 
potential policies for reducing family size, 
5, Assessing the conflict or complementarity of fertility-reducing 

educational policies ^ith broader development goals. 
A comprehensive analysis of each of the points listed above is beyond 
the scope of this paper and beyond the scope of my axpertise, I have 
chosen^ therefore, to concentrate on those areas in which my comparative 
advantage is greatest^-that is, on assessing what the *'iiew econoinlcs of 
fertility-' and several recent econometric studies have to say about sonie 
of these points (much of ^ich is not so new). Howaver, in the spirit of 
this conferences I reserve the right to stray Into research areas that 
are not well developed either theoretically or empirically, and to speculate 
on the policy significance of the missing theory or data. 

Although I have tried wherever possible to draw out the policy 
ICHplications of the work I am reviewing , this paper is considerably more 
■'academic" than most other contributions to this conference. This 
e^hasis is partly a reflection of viev that In dexlving policy 
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Implications from research we have often tried to run ^hen we should 
have been learning to walk or sometimes even to erawl. I recognize that 
we cannot always afford the luKury of a long and careful learning period, 
but this seems the kind of foruTn in which the immediacy of tomorrow's 
policy decisions can be downplayed and we can turn to an In-^depth review 
of the structure on which future policy may be based* 

It Is evident from recent literature that economists have found 
it convenient when discussing family size to view the household as a 
type of firm. This approach has been formalized in the so-called household 
production model and the major features s assumptions , criticisms, and 
strengths of this model are briefly reviewed in the first part of the 
following section; the remainder of Section II is devoted to a discussion 
of applications of this model to the study of family si^e determination* 
In Section III I consider the roles that education has played in the 
application of these models. 

Although great concern over rapid population growth has been voiced 
by policymakers in developing nations, there has been a tendency for 
economists to turn to data from more developed countrleSi especially 
the United States^ to explore and test their models of fertility 
determination. While the more limited and poorer quality of data In 
many developing nations may provide an eKplanation for this choice^ the 
emphasis on fertility In developed countries does raise the question of 
the applicability of economic models of fertility to family size 
formation In developing nations . To supply a partial answer to this 
question, I discuss in Section IV the transferability of concepts 
presented In Sections II and III to a setting typical of conditions 



EKLC 



found ±a developing nations* In this section emphasis is placed on the 
conaequances of certain features of market economies in developing 
cotintrlea that my affect family size determination and investments in 
children; the quantitative importance of the link between child 
educatloti and family ai^e Is also discussed. Section IV concludes with 
a brief discussion of research stratagtes to explore the links between 
education and fertility. The paper ends with a sutnmary of Implications 
for future research and for education and population policy. 

Before proceeding I would like to mke two points ^ although once 
made* I 5 and most of the other participants in this conference will 
Ignore themm The first is that while this conference rests on the 
presinnptiDn that slowing populatioii growth will increase a society -s 
well-balngi this presumption has never been adequately established either 
logically or empirically (see Krueger and Sjaastad, 1962; Robinson and 
Horlacher, 1971; and Blandys 1974 on this point)* The second la that 
even were we to know the direction In which governments should attempt 
to Influeiice the demand for children, neither theory nor any foreseeable 
eDplrical work can supply us with a guide to the appropriate magnitude 
of government intervention* Without detailed information on individual 
preferencas It Is not possible to know If government intervention 
IncreaaeB or decreases social welfare even when the appropriate direction 
of InterventlDn is known. 
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II. ECONOMIC THEORIES OF FERTILITY 

Ihe economic theory of household choice doas not 
claim that each individual goes through an explicit 
calculus of pleasure and pain as a guide to behavior and 
this Is certainly true when it is applied to fertility. 
It Is recognised that the process each individual goes 
through Is very complJ^ated and varies among Individuals. 
The assumption is that one possible way of capturing and 
making sense out of coffimon elements of behavior is to 
darlva propositions as If people were acting according 
to a specific rule-"=-maKiiniEing a utility function subject 
to a budget constraint. There is no guarantee! of course ^ 
that this is a good strategy, (Ben^Porath, 1974) 

THE BASIC FRA>ffiTORK 

Traditionally, when studying individual behavior aconoffiists have 
concentrated on the interface between the mrketplaca and household 
activities; this is particularly true for the allocation of time 
between these sectors. For all its potential shortcomings (see below), 
the household production model^ has one major advantagei its very 
formulation recognizes and emphasizes that the word "leisure" is a poor 
description of much of the time that family mambars spend outside of 

^EKtensive discussions of the household production model are 
available in a liraber of sources. See especially Beckars Becker and 
Michael, Lancaster , Hiticerj and Muth, 
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market work* Although classical consimier theory can In many cases 
accomodate the study of the intra-household allocation of time and 
rdsources* th© language of the housahold production model encouraged 
economists to expand once again their analytical sphere beyond decisions 
on the amount of tinie to spend at market work and on which market goods 
and services to purchase*. 

In this model the family is vlGwed as a firm engaged In the 
production of basic items of consumption usually called "household 
commodities*" Families are assumed to produce household coiiimodlties 
by combining their own time with purchaaed goods and services* They 
obtain these goods and services in eKchange for market work and income 
from other (nonwage) sources* Because of the close link between the 
production and consumption of household cotimiodlties^-the process can, 
in facts be considered one and the same in many applications of the 
mod el~coiranodi ties are not traded in the market place and thus have no 
explicit market price. However ^ since each uses up a certain portion 
of the household's scarce resources ^ each has an implicit shadow price 
that consists of the marginal per unit resource requirements (both 
time and market goods) valued at their opportunity cost* Finally , 
families are assumed ^ on averages to allocate resources available to 
them in such a way as to maKimlEe the satisfaction they receive from 
those resources. 

3 

In models en^hasizlng fertility determination families are said 

" J- 

As an example, the coDmodity "good health" may require as inputs 
doctor's sarvlcesj drygs> a nutritious diet^ and a person's time. 
3 

Over the past decade economists have developed several models of 
fartility determination of the following type. See, for e%ainples the 
papers by Ben-Porath, De Tray, and Willis in the March/April 1973 
supplement of the Journal of PQlltlgj^l Economy . 
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to maximize a (lifetime) utility function of the form 
(1) U - U(c,s) 

where c and a are, respectively ^ a measure of the services derived from 
children (both monetary and psychic)^ and "standard of living," an 
aggregated bundle of all other items consumed by the houiehold. For 
simplicity parents are assumed to make all fertility and consumption 
decisions during a single period although more recent applications of 
this model are beginning to Incorporate the sequential nature of family 
size decisions (Heckman and Willis, 1974), 

Commodities c and s are not directly available from the markets 
but must be produced ^thin the household using the raaources and 
technology at the household's disposal. Production functions for c and 
s my be written as follows: 

(2a) s = s(t^^_, tj^g, E) 

(2b) c = c(t^^^, tj^^, x^. ni E) 

where t^j Is the time input of the 1th family member [1 = m (husband* a 
time), f(wife-s tlma)] into the production of the jth comaodity (j ^ s^c), 
K is an indeK of purchased inputs i n is the number of children a couple 
has* and E Is a measure of the tectaology under which the household operates. 

The foodei's emphasis on time as a productive resource in the household 
is, perhaps, its main departure from the traditionaJ economle theory of 
consiimer behavior. The productlon-consimption decisions of households at 



^e assu^tion that child services and not children enter parent 
utility functions is a major departure from many previous models of 
fertility deteradnation. This assiu^tion suggests that parents may produce 
a given level of child services trtth different combinations of births and 
other chlld'-related Inputs, a possibility that underlies much of the 
following discussion. 
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any point in time, and over thalr life cycles, now depend not only on 

the prices of market goods and services that the household faces, but 

also on how "valuable" or scarce time la to the household, 

A critical and often unstated tenet of this type of model is that 

"home time" (time of the husband and wifej and possibly of children) is 

a different input into the household production process than is "hired 

time" (loaida, cooks, tutors, babysitters, and so on)* Technically, 

this means that mle and female time hired in the market place as an 

input in the household production never substitute perfectly for husband's 

5 

or wife's time in that production process* 

For many individuals, one iiiportant factor determining the price 
or value of time is the narket wage he or she foregoes when not engaged 
in Baarket work. For people who work, exogenous (unanticipated) increases 
in inarket wages thus carry with them two effects. On the one hand^ 
family wealth is increased and the household's demand for comaodltlea 
Incraaaes; on the other, the price of one of the inputs into household 
commodities, family members' time, has Increasedj making coinmoditles 
more es^ensive to consume* This second price effect Is especially 
iiportant for tlBie--intensive household eonmodities, that is, commodities 
which require large inputs of t±m relative to other Inputs* An often-cited 
example of such tiTC--ln tensive conm^ditles is the "production" of children* 

The concept of differing technologies (E) among households is partly 
an ea^reaslon of Ignorance about the internal workings of families Just 
as appsals to differing technologies among flras and to changes in 

^If hired and own time did eubstitute perfectly, there would be no 
need to didtlngulsh between them in household productloni commodity 
production functions could then be written as a function of x only [for 
example j c(x), s(k)]. 



techttcic^glt^ O'^er tlwi often expreflstQn^ ^gn^XELmm q€ und#Tlyltig 
to*ket pMduction and gio^h jro messes * fartly* however, the lnti:QduGtio*i 
of dlifp^ent techoolcgt^s aaotig tiousih^ldi ia a meafti at re^og^lging that 
scpffli Simile my be reUtiv^eLy^ mo*e eff Ictenc at rmnlng chetf •'ftTOs" 
(h^us^halda> than ara others lot* Iti g^nerat and with yeppi^t to 
pe^fot^^ce of certain specif Ic tasfes. Bfficianey tn Mntmeaptton and 
e^riy^ lirviitmems In cHildrttt ar* inpotcatit emnoplas of this iffia* 
ata 41scusaed In detail bilo«. 
Th^ qu^ntltlas ef s and c p«diacad ^Hl depand net a^ily ptoduetlon 
te^httOl^gle^ ^d tastip aa imtodied la the utiatty £unction^ btit alao an 
th^ sctl.€ aC which houe^.holde op^ratis. The scale of h<DU0ih^ld operatlcn 
Is daflftid hy ch© "ftjIL wealth" ^vailalie tc> famlllei, Pull ^r^atth Ig a 
br«adit concapt o* ixi^am than coacapt eon^tiOB^ i^sid 1^ ecn#uMr 
d^ittd thao*y, and Ixicludes the mlm of all fmmily re^ourc^s %h^thar thay 
io.tt^ tj»i isarket place or noti If l^ore rta value a£ chlL^ cln^ a«d 
tsiOTt £urtli« th^t the value of hu^battid's #nd vlJe^i tlw *e constant 
oirtr th^ir llfa cycle, a family' i fmilL wealth (Rj may le \nei.tt«n as^ 

wWraw aad 174: r^prtsent the v*iue (pUea) of husband's and w^f^^s tt«a, 
T Is th^ total tine available ta each tta^e* o< the hotis«hoJ.d, ^ 
represtoti Bonwage soutfces of lo-conit, and p is tha price of naiket goo^s, 

Alchoufih the concept of ful,l w«al,th Is stTralghttfotward la theoiy, 
ic Is oCtiQ dtlflcul.t CO opee-att^naaiKe. Otfi cf the Bajor pr&Hems la 
trrlvingat aa accep table ffleaaur^ otf fullvtfaitk In feTt4ucy-«J.it«d 
iCUdtsi Involves the value o£ tU-e wife's tioii. Ilrst, for %#iv«s who dc 
not wojte there is no simple way of taeasuxlnfi fhe value o* tHitT clae; 



seeoQdi evan it a wife doas work, her current wage la likely to depend 
on her previous labor market experience, ^^Ich, In turn^ will depend on 
the nimber and spacing of her children* Thus, causation flows both from 
the value of a woman's time to the nmber of children that she wants ^ and 
from the nimber of ohlldren that she has to the value of her time* Recent 
advances have been made (seej for examples Hecl^an 1972) that show prMnlsa 
In eventually aolvlug these problems, but for the Baoment they remain a 
serious obstacle along the path from econoralc theory to econometric 
modelling of fertility declslona. 

^e "demand" equstlons for child servlcis and for standard of Hvlng 
[c(') mid s(0] derived from this model are of the usual form in which 
pTlces (of both oarket goods and of household time), income, and some 
Masure of household technology determine the levtle of these coaoodltles* 
For BKmrnplB^ 



In this theo^p like many other sconomLc theories, generality carries 
with it the price of aiAlguity, In a sense, unless ^e already knot^ 
iomethlng about the child services productioii pxoeesa, aconomic theo^ 
in and of Itself produaes little in the way of refutable hypotheses < 
tflthout further restrictions on the model, the prMlcted effect of, say, 
a rise in the value or price of the husband* s or wife's tiim is ambiguous 
(see below) and, therefore p in its ^st general form the model may not be 
rej actable » 

The value of this unrestricted theory li that It aupplies a 
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convenlMt lamguage in which to disGuea issues of fertility determinatioiii 
mi to seme extent it proTOtes a worm careful and logical discussion of 
casual stateaeats about theae determinants. How one goes about 
restricting this general model depends critically on the subset of 
issues toward which a particular research effort is directed. 

Detailed dertvatlone and discussions of theie derived dsnand curves 
(Eq. 4) have teen presented elsewhere (De ttmy, 1973j Willis, 1973) and 
to repeat them here would serve little purpose. To siramari^ts the 
effect □£ a change in a price variable, say the wife's ^agis depends on 
the following factors s 

1. The relative Importance of the wife's titte in various household 
acttvitlas (c and s in our B©del)| 

2. The (current) allocation of wife's time hstwaen market work 

and home production; 
3^ The ease or difficulty with lAich other inputg available 
to the household can be substituted for wife's time in 
the produetlon of totisehold conmadltles; 
4, And finally, bow fixed or variable the family ts in its 

eons imp tion patterns. 
The relative time Inteiiaity of different coranodltles detersrf.nes the 
effect of an increase In wife's wage on the aarglnal cost* and therefore 
the ralatlve price, of each conTOdity. Time^lntenalve conaQOditles s as 
children are thought to be, v±ll is^erlence relatively large price rises, 
whleh in and of thetoselves will cause parents to desire less of those 
conmodlties • 

The current allocation of the wife's time detenilnes the "Incone 
effect" associated with an Increase In her wage. For those hours allocated 
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to i^n-inarktt activitler,, ^ Increaae la market wages has two offastting 
effects « Oti one handi the value of that tloe to the household has 
Inereasedi on the other, the cost of household GODmndltles uglng that 
tlM hag rlsM* It aan be shorn that theee cto effeets eamctly cffaet 
each other and* therefore , that an ipareaea In marktJt ifages affacti a 
fmlly's full wealth only to the e^rt^^t that husbands and wives work in 
the marketplace <Dt Trays 1973)* 

The third paint has to do with the product ion techMiogy under 
which the household operates. In some household actlvltlea hnsband's 
tlse or purchased goods or services may be very good technical substitutes 
for wife's tl^e while In others there may be few or no reasonable alternative 
inputs to her time. example of the first activity is dishwaahlTigg and 
of the second, brsastfeedlng« Those comodttlea in the produatioft of 
which wife's time has few good substitutes will tend to Increase in pries 
(margttiai cost) relatively more than comaoditles with production processes 
in which wifa^s tine has many good substitutes. 

The fourth point is a rotmdabout way of bringing tastes i^to the 
picture. If failles have strong preferences for certain consumption 
activities (inelastic demands), changing prices will have relativaly 
little effect on cousunption levels | where preferences are not so strong 
(d^^nd is iiiDre elastic),, price changes will have larger effects on 
consiUQptlon levels. 

Symbolically, the total effect of an Incraase in wife's wage on, 
say, the consuff^tlott of child services (points 1 through 4) can be 
written in elasticity tenns ass^ 

See De Tray, 1973 for the derivation of this Iq. 5. The elasticity 
of 1 with respact to j is the percentage change in 1 divided by the 
percentage ch^ge in J « 
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vhera riy le the elasticity of i with respect to j, e^/R is the mh^tm of 
wife's narket eamitigs Ccg) In full wealth, is tlia share of family 
eKpenditures on a in full wealth , o^^ is the elasticity of subetltutlott 
between a and c In utility space, and k^j Is the share of Input 1 In 
total cost of output J, The first term on the right hand side thus 
represents the pure wealth effect of increasing Wolfe's wage- Although 
some empirical fevldence suggests otherwise, fi^^ is usually assu^d to 
be positive but small. The share of wlfe^s narket earnings in full 
wealth is also not likely to be large on average either in developed 
or developing nations, and so the Ijicome effect aasoclmted with an 
inereaaa in a wife* a wage rate (point 1 above) is Likely to be 
quantitatively email, 

Bie second tmm captures both Bubstitution in consuii^tlon and 
substitution in production effects (points 2^ 3, and 4 above). The 
elasticity of substitutloii between s and c (0^^) will be positive if 
child sarvlces and standard of living are substitutes in consul^ tion. 
The sipi of this teTm^lL, therefore , depend on the sign of (k^^ - k^^) 
If child services are relatively time-intensive ^ k^^ will exceed k^g 
and an increase Iti a wife's wage will reduee desired fertility^ A 
ntmerical ©%ampls of the offsetting influences of these ineome and 
substitution effects is given lu Section III. 

One of the most iophlsticated and cofliprehenslvt eKtensiona of 
this general flwdel has been propoyed by Robert Willis (1973)* Two 
features distinguish the basic structure of Willis * nMdel. First, the 
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pTO4uctl€a relationship for child iervlces Is sisumed homogen^pua of 
degtaa 1.^ Under this assmptioii the prodiictlon child services can 
be eharacterlaad equally wall by Eq, 2b or byi 

Child sewicea may thus be thought of as numbers of ehlldren (n) 
tlMB sons transfotmatlon ©f average InvestniatLts Cinputs) per ctilld 
(c) or sa n * q "whmtm q is quality per child £> • 

k i#Mnd feature of Willis' model Is that^ to pertttlt differential 
effects of incoTC on n and q* each cos^onent of child serriceB enters 
the utility function directly and Eq, 1 becomea 

(10 U ^ UCn,q,s) 

Although the main purpose of the homogeneity aasumptlon in 
econoirie niodela im often analytical tractablsness^ Becker and Lewie 
(1973)^ and Wlllli have suggestad that if the aseioptlon holds, it may 
have iaiportant liq>llcatlons for the estimation of derived dsnand 
equation for niasbwa of children* Willis' tjodel Inplles that parents 
will always wF.tit to Invest equal awunts In each child they have. 
One Implication of this result la that under reasonable aasin^tlDns 
about ralat^e Income elasticities of n and the abgerved relationship 
betveen n and Incofflt (holding wages and the price of t^rket goods and 
services constant) eould be negative even If the "true" or ffiarglnal-coit 
constant income effects were positive, A heuristic Interprstatlon of 
the Backar^Lewls discussion Is that holding prices of Inpiits constant 
there axlyts a poaitlva relationship betwen Income and the marginal 

^T\mt ISp an incraase In all Inputs ^11 result In an n% 
inereasi in output « 
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cost of, eay^ n and further, that the esctent of thle ralatlofiehlp 

depeads on the level of q that parents Invest in their children. 

Although an Intereatlng es^npLe of the poselbly mtnEended side 

effacta of an asata^tton, the policy lopllMtlons of the polnte 

8 

stressed by Becker and Lewis are not obvious* Further, It is not 
at all clear that the incomes-related Inplloatloni stressed hy Becker 
and Lewis are e^lrically distinguishable from a almplar model that 
recognlies the poisiblllty that ntanbers of children may ha Inferior 
inputs into parents- utility functiona* At mlnlmnm, the P eker and 
Le^s aigiments atiggast that estliBatlng negative Income effects holding 
input prices constant may not Imply that children are Inferior gooda 
in the economic sense of the term, 

CRITICISMS 

"The main shortcoming of the 'metr hone economics' for the analysis 
of fertility decisions Is that it assises too little. The basic 



postulates. . .do not distinguish children from hl^fl sets!** (GrillcheSp 
1974) 



leDrLOsd.c iVDdels of fertility based on the household production 



For another eicanple of the cost of assund^ng homogeneous of degree 
1 produatlon functions, see Da Tray, 1973. In that model child sarvlces 
are assuised to be produced by a linear honoganeous production which has 
as ^irguments numbers of chlldran and total Invastments in children, M 
Implication of this formulation of the model la that the Income alastlclty 
of invescnients per child Is Eero. That la^ Increases In Income result In 
equlproportlonal increases In numbers of children and total child Investments , 
Although aggregate data did not raj act this form of the nodel^ subsequent 
work using mora appropriate Individual -level data did. 

Other forma of this argument liave been suggested by Leibensteln 
(1957), and Duesenberry (1960) md In some respacts the Becker^Liwla^ 
model Is a formllMtlon of these earllar discussions. Warren Sanderson 
(1974) offara an Interastlng history of economists- af forts to analyse 
fertility which links the earlier warks of Leibensteln and Eaflterlln to 
the models of Sector and Lewis, and Willie, 
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TOdel haw been criticized on a nmber of fronts by economists 
(Leibanateinp 1974| Nerlove, 1974| Grlliches, 1974) and non-^economlste 
alike (Blake, 1965| Namboodirl, 1972^ Ryder, 1973).^° emi^le, 
Namboodlrl (19 '2) and Aahenfalter (1973) have raised the question of 

whether eeonoiriste' models of fertility are too general and too 
simple to be useful analytical tools, Grlllches (1974) argues in a 
similar vein that In order to advmice economic analyils of fertility 
we need to "return to the basics to try to understand the not Ives 
that families have for producing children. He suggests several 
(reciprocal caring* iMortality via one's offspTlng, and so on) that 
may Indead be worthy of study in the futurei few economlstB wuld 
argue j however * that a detailed knowledge of the utility-yielding 
characteristics of a good is essential to study the demand for that 
good^ 

Hong the ame llnee* I suggest that we can contribute (and have 
contributed) significantly to the escplanatlon of houaahold fertility 
behavior without knowing escplicltly why it is that parents have 
ehlldren. One of the Important contributions economists have made 
to the study of fertility Is exactly that they have treated ehlldren 
as they would any other household conmodlty. Thla has led to a 
theoretical model irf.th few imamblguous predictions^ but one that 
eB^haslzes the many Important empirical quesclona that must be answered 
If we are to understand the socio-economic determinanta of fertility^ 

In their application of the household product^.ton models economists 
have been accused of ignoring exactly what they are purporting to study: 



^^1 consider here only a subset of those criticisms since many of 
them have been adequately and articulately discussed by Yoram len-Porath 
(1974). 
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the family and family, foraat Ion . Technically speakings in applying 
the household production model to the study of such areas as the deoand 
for health and family foraatlon, econo^sts have been criticised for 
aaaumlTig a iingle housahold utility functloii and therefore, bypaaeing 
the Issue of interdependent utility within the family (Ryderj 1973; 
Nerlove, 1973, 74; GrlllcheSs 1974), Further ^ critics have pointed out 
that most applications of the household production model assme that 
production processes are strictly separable in the aease that joint 
production is not a factor In determining resource allocation and output 
levels (Nerlove, 1974), 

Problems that arise from the assumption of the single utility 
function are discussed in detail by Nerlove (1974) and Grlllches (1974) 
and center on (1) whether children are argiments in some parental utility 
function, or partial formulatora of the family's overall utility fimction 
and (2) juat t^at it la about children that enters parmts' utility 
furatlonsj child utility or actual child behavior 

Regarding the first point , how far off we are In asaumlng a single 

utility function depends on tm factors — the queatton being asked , and 

the potential differences among Individual utility functions within a 

family. If we are principally concerned with the nmber of chlldrsn a 

family ehooaes to have, the prospect that children's preferences for 

siblings directly influence parental fertility declsloiis seems remote. 

On the other hand, parent Investments In children clearly depend on child 

cooperation and to that extent on the child's ovm objective ftmctlont^^ 

^^Griliches suggests the poaslbllity that In the tJ.S, the potential 
for substantial differences in objectives led to current-generation parents' 
disenchantment with children axid hence to the rapid fall in birth rates In 
the 'eOe and early '70s* This can be Interpreted as a kind of extended 
Easterlln hypothesis (Easterlinp 1968, 1973) whereby the current chlld-^ 
producing generation bases Its expectations on the closeness with lAilch 
parent and child objectives will match on their own a^erlence with their 
parents. l% 
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Witthtr children actually alter (ehift) the family utility 
funetlon or whathar their actione (or utility) sl^ly affect the level 
of parent uttllty is opan to question | io* too, is the lisua of whether 
these alternative hypotheses can be dlstinguishecj empirieally* At 
laaat for now^ I will continue with the aesmnptlona that (1) children 
affect utility levels , but not utility fimctlonsi and (2) on the 
avsraga, althar parent aa^ectatlons about future child behavior and 
cooparatlon are imblased, or if escpectatlons are biased, the bias is 
unrelated to other variables of intarest in the model (wages, income, 
aducationj and so forth). 

Interdependent utility is considered by Becker in his formulation 
of a marriage Mdel (1974), In that model he shows that "caring** 
batwaan family members Is a sufficient condition for assuming that the 
family behaves as if it has a sing i utility fimctlon. Grilichas' 
objections to this formulation art along the lines considered above 
(whether or not children shift utility functions) and need not be 
radlscuased. 

The last of the criticisms mentioned above concerns joint production* 
Narlove (1974) has argued that laost applications of the household 
productiDij model have Ignored not only the nosalblllty of coimon overhead 
inputs (that ISs nonseparablllty of certain Inputs) but the more Important 
poasibility of complemantarlty raong different consraptlon outputs* 
Narlove 's particular exa^la concerns investments in health which vmy 
increase the level of production of other dimensions of child quality , 
for #3Mple, education (as opposed to schooling) with no additional 
ewendltttres on schooling. At a later point In this paper I argue that 
this may Indeed ba the casei if it 1^, a link can be drawn between early 
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heoe investoaats In children and later public schooliiig InvestMiits 
which may he useful la ei^lalnlng child Invtatment strategies adapted 
by parents In developing nations* 
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III. mUCATION Alp FERmiTY 

Based on the preceding discussion, one might well question the 
relationship batween the title of this paper aad its contents* The 
reason for the omission of specific references to education to this 
point is that eduaation enters the picture as one begins the movm from 
conceptual roodel to either snplrical test or policy ittiplementation. 
The value of an abstract discussion of "economic" Influences on 
fertility is that it acts as a guide to direct our attention toward 
points in the fertllity-deter^natlon process at which such policy- 
responsive variables as schooling may affect final outcomes* Although 
many of these points are not new either to deroographers or to other 
social scientists^ models like the one presented above do help clarify 
the potential coB^leKity of education's role In influencing family si^e. 
Economic models of fertility have also served to highlight one Ittportant 
role of education that has previously received only Dalnimal attention in 
policy circles 1 the potential tradeoff between £m±ly el^e and child 
schooling* 

PARMT EDUCATION 

Past studies have linked the education of parents s especially 
TOthers, to the ni«tober of children they have and to othar aspects of 
family behavior through many paths, Iducatlon in both the narrow sense 
of formal schooling* and in the broader sense of hmmn capital la 
thought to influence tastes by e^^oslng people to alternative life-styles 
and i^rovlng information on the set of choices available to people 
(Easterlln, 1973, and others). It has been shovn to affect the value 
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of an individual's time In the martet place j there is weaker evidence 
that it nay aleo play a similar role In Influencing the value of non- 
market t^e| and education way partially determine how well couples 
perform certain specific tasks— in this conteKt important esa^les 
are contraception and early (pre-echool) investments in the human 
capital of children. 

Market Effects 

Researchers have long recognised education or years of schooling 
as one of the primary inputs into the human capital earnings function 
(Ben-Porath, 1973| DaVanzo, 1972 i Easterlln, 1973| Harman, 1970; 
Schultg, 1970,72; and others). In this capacity education la assimed 
to have two Indirect effects on a couple's desired family sizSj one^ 
through Its effect on the opportunity cost of the time required to 
have and rear children, and the other through its effect on the total 
wealth (reaourcaa) that a couple has at its disposal. If children are 
time Intensive the first of these effects la predicted to reduce a 
couple's desired fertility while the second should Increase desired 
fertility If children are in an economic sense normal goods. 

One of the few lov^lncome-country studies that contains the 
Information necessary to assess the quantitative l^ortance of education 
effects via market wages Is DaVanzo's 1972 work on family formation In 
Chile. DaVango uses 1960 age-specif Ic data on 25 provinces In Chile 
subdivided into urban and rural areas to estimate a simultaneous- 
equations model ^th female labor force participation * female wage, 
marital status , fertility (children ever born) and child labor force 
participation/school attendanct as the endogenous variables In the system. 
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These equations allow us to trace the effect on fertility of years of 
schooling through markat wages and family income. To eii^lify matterSi 
and because this example is primarily Illustrative , I will restrict the 
discusilon to effects of changes in female education. 

Education's "price" effect on fertility through wife's market 
wage can be conveniently eicpreised as the product of two elasticities p 
one measuring the responsiveness of market wages to changes in schoolliig 
levels s and the other the reiponsiveness of family si^e to changes in 
market wages. In DaVan^o'e Chilean sanple* the elasticity of wages 
with respect to schooling was approKlmately 1.1 for women ages 40 to 
44 in 1960*^^ At the mean schooling level of 4-1/2 years for this 
group, this elasticity implies a rise in female wages of about 20% 
for each additional year of female schooling. 

For the Chilean sample the second elasticity, that of numbers of 
children ever born with respect to the id.£e's wage^ is -0,36, Thus a 
10% (exogenous ) rise in a woman ^s market wage is projected to reduce 
births by 3.6%. To calculate the in^lled elasticity of family size 
with respect to wife's education as It works through her market wage, 
we multiply together the two elastlcltlei given above (1*1 and -0.36), 
which results in an elasticity of approKimately --0,4, 

The calculation of a wealth effect of a rise in female education 
is considerably more complicated , requiring a ni^ber of aisumptions 
cincm DaVan^o's fertility equation contains no direct measure of family 
income or wealth. In order to complete this example, I will assume 

'""In addition to female wage rates, other variables included in the 
children-ever-born equation wefe marital status, child labor force 
participation or child schooling, male wage rate, infant mortality, and 
an urban residence dirany- 
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that (1) husband's time generates on market Income and thus changes 

in husband-s wage affects only family income (and not relative prices 

of conauffiptlon) and (2) the husband's contribution to family full 

wealth is 0*5, and the wife's contribution via her market earnings 
13 

is 0.2. 

DaVanzo finds that the elasticity of children«ever-bom with 
respect to husband's wage is 0.08; this figure can be interpreted as 
the income elasticity of children weighted by the share of husband's 
earnings in full wealth implying a full wealth elasticity of 0*16. 
The income effect of an increase In wife's wage is this full wealth 
elasticity weighted by the share of wife's market earnings in full 
wealth, or 0.03 (=0.16 x 0.2). 

To sunmarize, if we consider only education's effect on market 
earnings, a 10% Increase in female schooling (apprOKimately half a 
year in Chile in 1950) will have two partially offsetting effects on 
family size^ a "price" effect that reduces children ever born (at 
mean levels of family size) by 15 children per 100 couples ; and an 
"income" effect that increase children ever born by 1.3 children per 
100 couples. The net effect is thus a reduction in children ever bom 
of about 14 births par 100 couples, or a reduction in average family 
sizB of 3.8% (from 3.637 to 3.497 children ever bom). 

This example is over sii^llfled, but it does serve to identify 
part of the process necessary for a full evaluation of the influence 
of education on fertility. Whether the calculated effect should be 

This i^lles that wife -a non^market time and non-wage sources 
of Income accoimt for the remaining 30% of family full wealth. 

o 
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considered big or small depends, of course, on the cost of increasing 
schooling, and the costs and fertility responses of alternative schemes 
for lower family size* Also, schooling may benefit development 
objectives in ways other than through its effects on family sizei 
thus, the process of evaluating the relitlve merits of plans to 
increase, say, female schooling levels as a fertility reducing policy 
is, indeed, complex. Finally, it should be noted that while the 
Chilean data have some shortcomings for the study of family 
behavior, we will not be nearly so lucky when it comes to evaluating 
the quantitative effect of other avenues through which adult education 
Is thought to affect family size decisions. 

Non-market Effects 

The effects of education on the productivity and allocation of 
non-market time and on household informat-ion levels have recently 
been stressed by several authors (De Tray, 1973 | Grossman, 1972; 
Leibowltz, 1974; Michael, 1972,73)* The gist of these arguments is 
similar to the argument given for the educatlon-iMrket wage relationship l 
increased schooling raises the level of effectiveness (efficiency) with 
which people use their non-mrket time in general and with which they 
perform certain specific tasks. In other words * Just as education is 
thought to increase a person* s marginal product in the market place, 
it may also increase the marginal productivity of time in non-market 
activities. For many issues, distinguishing this effect of education 
on family behavior from education-related effects that work through 
changes in tastes may not be possible. But there are at least two 
areas in which it is ii^ortant to distinguish between taste and efficienGy 
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hypotheses. These are the affeGt of education on contraceptive use 
and the relationship between parent education ievels and early humn 
capital investments in children. 

The relationship between education and contraception has been 
eKplored in detail by Michael (1973) and Michael and Willis (1973).^^ 
Michael's discussion of education and fertility control provides a 
useful suimary of both past studies in this area and generally 
accepted views i 

It has long been argued that more-education couples 
have greater access to fertility-control information 
and are therefore moie successful in preventing 
unwanted pregnancies. Indeed, there is considerable 
evidence J from sociological surveys in the United 
States. . , that, • .more-educated couples do use 
contraceptive techniques more extensively, approve of 
their use more thoroughlys and adopt contraception 
at an earlier birth Interval... 

Similar findings are reported for other countries 
as well, Yautey (1961) finds [in LabanonJ • . . that 
the use of contraception and particularly the use 
of appliance methods rise with education. Roberts 

Both tonald Freeman -§ and Harcela Belowsky*3 coments at this 
conftrenea bear directly on this Issue. Freedman argued that at least 
for Taiwan and Thailand , recant evidence does not support the view that 
the negative correlation between education and fertility la due entirely 
to better contraaeption by the mora educated , His point that family 
plaimlng Is a co^llmentary Input Into any scheme to reduce the demand 
for chlldran la also well taken. 

Salowsl^ comanted on the possibility that the relationship 
betwaan observad fartlllty and parent education could be the result 
of proportionally more '■unwanted" births for poorly educated couples. 
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et al, (1957) found that general knowledge of 
contraception, the average nmnber of contraceptive 
methods loiown per wonian who knew of at least one 
method ^ and the percentage who had ever used 
contraception rose with the woman 'a education 
level [in Barbados]* Broadly coTOparable findiigs 
for India (see Dardekar [1967] and Morrison [1957]), 
Puerto Rico (sea Stycos [1967]), Japan (see 
Matsunaga [1967]) » and Ghana (see Caldwell [1967]), 
for exa^le^ offer supporting evidence of greater 
use and acceptance of contraception among the 
relatively better-educated. (Michael ^ 1973s pp, 
S140-^S141.) 

As with any coiimodltys the observed amount of contraceptive 
knowledge and use depends on both supply and demand considerations. 
If we ignore factors affecting the demand for children, the Implication 
of the findings cited by Michael is that households with little education 
have a higher probability of producing "unwanted" children-^that is* 
of having more children than they wuld have had wi.th "perfect" 
contraception. A corollary to this is that if policymakers wish to 
reduce future population growth they need only increase the level of 
education in general and contraceptive taaowledge In particular or 
subsidize the use of contraceptives. 

At least in developing nations, this policy has not always worked 
as predicted. Although acceptance rates for new forms of contraception 
are often high when these forms are first introduced, the effect on 
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birth rates was sometimes significantly less than the acceptance rates 
implied. One explanation for this result is that many suceptors are 
sabstituting one fom of contraception for another rather than using 
the new forms of contraception to reduce fertility. If this is true* 
it raises the question of whether it is education itself or education's 
correlation with birth control knowledge and efficient birth control 
use that results in the observed negative relarionship between education 
and fertility (for a more detailed discussion, see De Trays 1973 and 
Gardner, 1973), 

The major confusion in interpreting and assigning causation to the 
education^contraception relatiunship lies in the fi.ct that past studies 
have usually failed to adequately control for the demand for contraceptiv 
knowledge. How much contraceptive knowledge a couple wants should depend 
In part on how much they plan to use that knowledge* Put another way^ a 
household's demand for contraceptive teiowledge is derived In part from 
their desirea for numbers of children (or to restrict those numbers). 
The more children they want the less valuable contraceptiv.^ knowledge 
may be to them and the less they will demand. Therefore, before we can 
assess the role that education plays In detennlnlng the ability of 
families to control their supply of children, we must have a thiory of 
the demand for contraceptive Imowledge that takes into accoimt the 
fact that some families may wmt mora teowledge and some failles less. 
Even were such a theory available ^ few data sourcas are rich enough to 
allow identification of both the supply and the detnand for contraception 

^^SchultE (1972) I see also, Freedman et al., (1974), p. 275. 

As Freedman pointed out In his comaents, desires to regulate 
spacing may alao affect the demand for contraception. 
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or contraceptive knowledge. The upshot of all this is that policyinakers 
may have to wait some time before they have at their disposal information 
adequate to judge the relative merits of contraceptive--proinotlng schemes 
aiined at reducing population growth, 

Michael and Willis offer some preliminary evidence on the 
contraceptions-education link for the tJ.S, population- After first 
classifying contraception into good (pillj lUDj condom £nd diaphragm) ^ 
poor (all other types) ^ and none, they find that when fOiale education 
levels are held constant, the major effect of "better" eontr^iC^ution 
was to rrjduce variances in live births they conclude, however, tu^t 
"contraception use had no aignif leant effect on mean numbers C'f live 
births' (p, 53) when wife's education level is also included in the 
regression. Wife's education, on the other hand, is negatlveiy related 
to both the level and varianca of live births. 

Similar results seem to hold for "unwanted births": although results 
Xi^ere err^tlCj higher female education (holding contraception constant) 
\ as generally associated with fewer births classified as unwanted (see 
also Ryder and Westoff, 1971, on this point), whereas little systematic 
relationship existed between better methods of contraception and 
unwanted births (holding female education levels constant)* Finally ^ 
female education wae found to be positively assoclatad with probability 
of adoption of the plllj but not as strongly as was husband's predicted 
income , 

How one interprets these scattered findings depends on the role one 
assigns to female education, 1 would argue (speculate) that they point 
toward a couple's demand for children as a prime determinant of choice of 

^^Regression observations were cell means. 
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contraceptive teclmiqu^. The reason Is^ of course, that I consider female 

education as an Importai^t determinant of a couple's desired family b±zb^ 

rather than as a facunr in the "production" of effective contraception. 

Others imy argue tha^ th^ MlcUael-Wlllis rasults reflect either taste 

factors such as t^lliugness to f^.ccept and to use (new) contraceptive 

devices or as a measure of taiowledge about altern/if:ive contraceptive 

techiiiques. While the case surely remains openi it seems to me that evidence 

is accumulating on the sidt of the "darned" hypothesis* 

Does ±: matters for policymakers in developing nations, whether female 

education worka through wage rates and household efficiency on the 

deosand for children or, say, through tastes? As usual, the answer depends 

on the context in which the question is asked. If we are interested 

In aSBeaslng the value of further investments In fettle schoolings one 

return tbat should enter the calcnlatlon is the reduced average family 

size that such an Investmenr. might bring about. This is a legitimate benefit 

whether education works through demand or ^'hrough tastes. If, however, the 

objective of policy is directly to reduce population growth rates, matters 

becoM more complicated, Pollc^miakers are faced with a number of options , 

and to choose among them requires knowledge about the education^ 
contraception link* For example ^ fimds might be best spent subsidizing 
and promoting contraception If the "tastes" and "taiowledge" hypotheses are 
correct! if demand considerations are at works then policies affecting 
femle schooling levels must be cOD^ared to alternative ways of reducing 
couples ' demwd for children. 

Several authors, including myself, have argued that another major 
link between fertility and education Is through the effect of parent 
education on couples' ability to Invest In their children. In its simplest 



form, the argumant is that: the more highly educated parents ares the more 

afficient and effective they are at Investing in their children during 

pre-'school years* This inci: oased efficiency reduces the relative price 

of earrly investi^ents In children whirh^ in turn, increase the quantity 

of pre-school huioan capital that parents instill In children. The picture 

may be extended by recognizing that early investments in children are 

likely to be compleinentary with later investments that the children 

themsalves make* that Is^ we expect a positive association between 
early investments In children such as health and later investments such 

as formal schooling or other types of training. 

Although the language may be dlfferimt, this relationship between 

certain parent characteristics and the characteristics of their children 

is a relatively old one to both social scientists and to pollcjraakers . 

The well-known work of Blau, 0*D* Duncan, Beverly Duncan, Feathermanj 
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and others on occupational mobility between generations is in this vein; 
and, in the United States j the Office of Economic Opportunity's Heads tart 
Program was a recognition that some children arrive at the school door 
with a considerable handicap in terms of their accumulated hijonan capital 
investments The quantitative Importance of this relationship for family 
al^e Is not well established, but preliminary evidence using U*S. data 
(De Tray, forthcoming) suggests that it may be among the most ifl^ortant 
avenues through which parent education works to influence fertility. 



■^-For an extensive bibliography of work on occupational mobility, see 
Duncan, Featherman and Duncan and the references contained thf^rein. 




CHILD EDUCATION 

In several recent studies, economists have argued that one of 

the factors Influencing family size is the characteristics that 
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parents expect or want their children to have* If parents care 
about such things as sex of children and innate mental and physical 

health of children, deviations between expected and actual characteristics 

of progeny may affect couples' completed fertility (Ben^Porathj 1973; 

Ben-'Porath and Welch^ 1973| and Welch, 1974), Although of some interest 

to policymakers since the not^too-dlstant future may bring a significant 

reduction in the uncer^^^^inty associated with the sex of unborn children, 

I want to concentrate here on the interplay between the number of 

children parents have and the human capital parents want to Invest in 

their children. 

Although possibly a poor choice of terms, this interaction between 
numbers of children and their characteristics is usually called the 
"quantity/quality*' tradeoff (Becker, I960; De Tray, 1973i Willis, 1973)* 
The argument proceeds roughly as follows: 3?arents first determine what 
level of family resources they want to devote to producing child servicas| 
they do this based on the utility they expect to receive from the 
services (psychic and monetary) that children supply and on the cost 
of factors (time and purchased goods) that enter the production of those 
services. Parents then decide how these resources are to be allocated 
between the number of children they have and the amount of resources 

they "invest-* in each child. 

— 

Of course, demographers have long recognlsied that parents may 
wmtj say, boy ahildren motm than girl dhlldran and that uncertainty 
in achieving this goal may affect family size. 
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Parents divide resources between niimb«rs of children and 
Investmants in children based on the relative axpense of producing 
nmnbers and quality, and on the effectiveness of each component in 
generating child services (that is, the relative Mrginal products of 
quantity and quality)* ^'Child services" is intentionally an abstract 
and locsely defined concept , but it is possible to operatlonali2e 

it along one of several related lines- For eKamplej in the context of less 

developed nations, and even perhaps among the lower income portion of the 

U.S. population j one could argue that parents, in producing and investing 

in children, want to maximize the popl of income their children produce- 

Thus, for a given resource allocation they face a tradeoff between a large 

number of children with relatively low incoine"-eaming potential (low 

investments per child), and fewer children with relatively high earning 

potential- Depending on the rate of return to human capital, the value of 

"raw" labor, and the eKpected survival rate of each child (O^Hara, 1972), 

parents will determine an optional quantity/quality investtnent strategy. 

Although the evidence is preliminary, there has been some empirical 

confirmation of the hypothesis that parents may substitute investments in 

children for numbers of children* In general, higher rates of school 

enrollment for children or more years of completed schooling appear to be 

associated with lower con^leted fertility in both U,S, data (De Tray, 
1975)^ and in several developing nations (DaVan^o, 1972 | Schultg, 

1969,71). If subsidizing investmente in children would reduce parents' 

demand for numbers of children, then e%plolting that relationship is a 

particularly appealing policy option since it should also have the effect 

of increasing per capita education and eamings of future generations. 

These and related issues are pursued In depth in the following section. 
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IV. ^PLICATI ON TO DEVELOPING mTIQNS 

In this section the focus of the discussion narrows to consider the 
application of some of the concepts presented above to a "typical" deve-- 
loping nation* The severe constraint on public resources faced by most 
daveloplng (and developed!) nations dictates that we consider first the 
issue of the expected level and timing of the payoffs to various policy 
options* Tn this context, it is useful to view policies affecting adult 
education and policies affecting child education as competitors for public 
funds. As we will see, the environment in which these alternative poll-- 
cles are expected to work in LDC's will play a critical role in deter- 
mining their relative payoffs* 

ADULT EDUCATION POLICIES 

Adult educational policies are those policies that affect couples 
in the current child-bearing generation. These policies are presumed to 
take advantage of the negative association between parent education and 
fertility to affect a reduction In average faiQlly si^e« As the previous 
discussion has indicated , the mechmlsnss through which adult aducatlon 
influences fertility are compleKf and their quantitative Importanee is 
not well established for developing nations. Furthers adult education 
may be too ''blunt" a policy Instrucaent in that policies almad directly 
at, say, InGreaslng female wages may produce a larger reduetlon In 
population growth rates par unit es^endlture thw pollclsa that Indirectly 
increase faooale wages through Improved opportunities for schooling « 

A Judgement as to whether these short cofld.ngs are rslatlvsly worse 
for adult education as a policy inetriiment than for child education 
would be only speculation at this point » but whan we turn from the 
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benefit (fertility-reducing) side of the picture to the production 
side (private and social) we are on firmer ground* The hiaaan aapltal 
literature has stressed three aspects of the education investment 
process that are pertinent here: first, the principal private costs 
of acquiring schooling are the Income aarnlng opportunities foregone; 
seconds the value of a given unit of education depends on the nmnber 
of years over \rtiich returns are received; third, eKternal capital 
markets in which investments in himan capital can be financed seldom 
exist • 

Each of these points suggests that adults may find it more costly, 
less rewarding J and more difficult to invest in themselves than to invest 
in their children, Parait time is worth more than child time; young chil- 
dren face a longer investment recoupment period than adults; and, the 
only source of (internal) financing for human capital investments may be 
a couple's current market earnings. This last point is especially Im-- 

port ant in situations where nonmarket sources of income and savings are 
20 

minimal, The net result of this is that governments may find that a 
substantially higher subsidy is required to induce parents to invest in 
themselves than is required to induce parents to invest in their children, 

A final point on the riskiness of adult education policies concerns 
the lag between policy action and parent reaction* Although some progress 
has been made in determining fertility response lags (SchultE^ 1972), 
we know almost nothing about the length of time it would take for a policy 
Induced increase in adult education to filter through to a reduction in 

^tended frillies may alleviate this financing constraint somewhat, 
but the direction of the effect will be unchanged. 

3*8 
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fertility. Data requirements to supply this disslng Information are 
stringent and we can only speculate that the process is unlikely to 
take place very rapidly. Such policies may therefore be untenable 
because interim population growth rates would be unaccaptably high. 

miW EDUCATION POLICIES 

Policies that Increase the amoimt of schooling children receive 
way affect population growth rates in two TOysi one through the effect 
of increased child education levels on parent's desired family slzmf 
and the other, a much longer term effect working through children's 
desires for progeny ^dien the children, themselves, become adults, H^.re 
I will concentrate more or lees eKcluslvely on the first of these 
efffcrt^ because of its potenti^il for a relatively short response lag 
and ffiention only briefly considtraclons having to do with the second 



Policies affecting child education are one avenue through which 
governments can Influence parents' decisions on desired levels of 
qiiantlty and quality of children* There are, of course, other means 
of Influencing this decision and several recently suggested policy 
options and pilot prograM are it^licitly aimed at this trade-off* 
Tied Incentive schemes that penalize parents lAio have "too many" 
chlldren (Ridker, 1971 | Plnnigan and Sun, 1972) raise the cost to 
parents of having an additional child relative to investing BK?re in 
existing children . 1 am sure that this Infofflation would not come 
as news to the authors of these proposals, but viewing these efforts 
In the eontext of the more general TOdel discussed above enphaslzes 
the fact that couples have in a technical sense always had this option 



effect* 
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at Chelr diriposal. That parents appear to have chosen many children 
and relatively low Investments per child la a fact worthy of careful 
consideration* Solving this puzzle may do nauch to further economic 
development in general and the goal of reducing population growth 
In particular. 

Children as Capital (A digression) 

The issue of the "rationality" of low--lncome parents who have 

21 

many children depends in part on answers to the follo^rtng questions r 
What is it about low-income * traditional economies that might lead 
parents to use ehlldren as a means of transferring inconie from one 
time period to another; and, in this same patting, what is it about 
child rearing that Induces parents to have many children and Invest 
little in each. 

With regard to the first question^ I suggest that lack of market 

alternatives, poorly developed or nonexistent capital markets, and a 

set of factors associated with the relative riskiness of investment 

altematives are conditions sufficient to Mke children an attractive 

form of capital in most developing nations. Developing nations are 

characterized by a llj^ted set of long-term Investment possibilities 

and old age support programs with, perhaps^ land as a main alternative 

to children. Without substantial Initial waalth» however, land purchases 

require a wrkl^ long--term capital market* Children, on the other hand, 

have ralativaly low "dom paymant" requiremanta, and their full cost 

Although i am convinced that there are const^tlon benefits to 
having and rsarlJig children even in developing nations » I ^11 Ignors 
tham In this discussion. 




IV-5 



to parents Is automatically and convanlently spread over a 10 to 15 
year period. Further, in the relatively unsettled political climate 
of some developing countries, children represent an asset with a fairly 
low probability of confiscation^ andt especially ^thln the frameTrork 
of an extended fMlly^ a fairly high probability of yielding returns. 

But \^at of the negative rate of return to children that Enke (I960) 
and others claim to have found? In one Important sense, this point by 
Itself la jjmaterlal. It is quite possible that the rate of return on 
children could be zero or negative and that children could still 
represent the best capital investment when compared to available 
alternatives . The point is a simple one, but eaelly overlooked: 
children may be good capital Investmenti because p ^en compared with 
alternative Investments they yield the least negative return. 

The second question raised above concerns the type of child capital 
in which parents invest. In the context of the model presented in Section 
II, the basic determinants of this decision are the relative rates of 
return to hia^n capital, especially schooling, and to "raw" labor. Several 
factors that may affect these rates of return were mentioned in Section 
III (for exa^le, parent education)! however, two Issues remain, one 
concerning the role of mortality rates and the other the role of Inputs 
coi^lementary to schooling. 

In his excellent theoretical piece on infant TOrtallty and family 

size, Donald O'ltora (1972) found that without some knowledge of the 

underlying parameters, the theoretical relationship between infant 

22 

B^rtallty and births was ambiguous r the model did, however, predict 
22 

That Is, economic theory alone does not predict whether a decrease 
in infant mortality will increase or decrease birth rates. 
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uaamblgueusly the relationghlp between infant mortality and the desired 

level of Investments p ^ child. In regtoeg of high infant mortality , 

parents will tend to spread their chlld--related Investments over many 

children because of the high risk associated with Investing large 

23 

amounts In any one child. As mortality rates fall, parents shift 

from numbers-intensive portfolios to more : nvestment^lntenslve portfolios 

ffertallty levels depend partly on coBDaunlty factors and partly on 
such factors as hygiene and nutrition over which parents have some 
control (see the Buta and Schultz papers In this volmne for a detailed 
discussion of this point). 0'Hara*s work suggests a strong positiw 
relationship between these health investments in children and later ^ 
school investments; it also suggests that parents may resist shifting 
their child capital portfolio into schooling unless the requisite early 
Investments in health have been made either privately or publicly. The 
payoff to policies that recognize this complementarity may be considerably 
higher than policies that concentrate action In one area or the other. 

Policy Options and Potential Effects 

Let us assume that children are considered by parents as having 
good capital/asset characteristics* Given thls^ the case for policy 
intervention to Influence Investments per child seems strong. Such 
policies take advantage of the superiority of children as Investment 

23 

This risk factor and the fact that children come In discrete 
quantities could be responsible for the relatively high desired family 
slEes In less developed countries. Say a couple wants to be 90% sure 
of having an economically successful son . If the probability of success 
for each son were In the range of .7, which does not seem unreasonable, 
two sons would be required to achieve the .9 probability of one 
successful son. This lilies a mean nimber of living children on the 
order of four and four living children per couple represents a very 
rapidly e^andlng population. 



goods I introducing new inveetment opportunities , on the other hand, 

might entmil a considerable lag between government aetion and beha^oral 

reiponse while couples learn about the payoff and risk characteristice 

of the new options p With children^ policymakers face only the problem 

of how to influence the "type" of child parents want. 

An obvious source of influence are policies related to public 

education and health services. The unanswered questions in this regard 

are whether such policies, as they would probably have to be instituted 

in developing nations, might not be pro--natalist rather than anti'-natalist , 

and whether these policies can be expected to have much quantitative 

effect on fertility levels. 

The potential for pro-natal effects of public education results 

25 

from the implicit income effect of these policies and the possibility 
for parents to Increase their consiuiiption of child services relative to 
their current standard of living* If desired nMibers of children are 
relatively unaffected by pure changes in income as scattered evidence 
seems to indicate (DaVanzo, 1972| De Tray, 1973, 1975| Michael, 1971), 
then a policy that reduces the price of investing in children can induce 
parents to have fewer births and invest more in each child. Technically, 
this will occur if the substitution effect of a reduction in the price of 



An unrestricted subsidy could be anti^atalist because of the 
assu^tion that parents consume child aei^ices directly and numbers of 
children and investments in children only indirectly. Thus, if the demand 
for child services by parents were sufficiently miresponsive (inelastic) to 
changes In the price of child services, parents could end up having fewer 
children, investing more schooling in each child, and "producing" child 
services at relatively unchmged levels, 
25 

Were it feasible to finance these Investments through taxation, 
any positive income effects associated with these policies ^uld be much 
reduced « However, this seems an unlikely source of funding in most LDC's 
especially from the income levels at which we are most interested in 
influencing fertility. 
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child investments outweighs the concomitant Income effect. 

To w knowledge, empirical work appropriate for calculating the net 

effect on fertility of an educational subsidy is not now available. There 

is, however, some indication of the degree to which parents appear to 

trade off child schooling and niters of children. In a recent paper (De Tray, 

forthcoming) I eatlmate the rate at ^ich parents "give up" niters of 

children for another year of schooling per child using U.S. household 
27 

data. The results offer strong support for the trade-off hypothesis, 

28 

although the magnitudes, themselves, are not believable* Holding 
constant Income, parent wage rates and schooling levels, and certain 
occupational information about the father, a 10% increase in average 
per child schooling levels is associated with a 30% decrease in family 
size. These results were highly statistically significant. 

There was no obvious way in my data (The National Longitudinal 
Survey for men aged 45-59) to deteralne whether this trade-off resulted 
from the relative price structure faced by cobles in the sample, or 
whether it was a reflection of taste differences. However, the In^ortant 
point in the conteKt of this conference is that the quantity-equality 
trade-off hypothesis passed its first direct test. And it did so In a 
manner that suggests that policies aimed at Influencing child schooling 



26 

There Is a third diransion of the problem, the substitution that 
may t^e place between a couple's consumption of child services and their 
consianption of "standard of living a factor which would work to increase 
fandly siae. ^e final outcome of these forces Is an e^lrical question 
of soma co^leKlty. 
27 

Thm methodology for estlmatljig these effects is conplex because 
of the endogenelty of nimbers of and Investment In children, family 
income, and wife-s wage. 
28 

It appears likely that multicolllnearity biased the estimated 
trade-*off coefficients and possibly the t-ratlos upward. 

44 
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levels may hav@ a quantitatively i^ortant secondary jjupact on poptilatlon 
growth rates, The speculative nature of these results quite clearly 
imderllnes both the need for and the dlreetlon of future research to 
better assess the fertility reduelng potential of child schooling 
policies. 

RESEARCH DESIGN STRATEGIES 

In designing an e^erlront to test and measure the effect of 
education on faDri.ly size, it la Important to keep In mind certain 
basic considerations* Although somewhat of a simplification 5 one 
could argue that strategies aimed at influencing couples' damand for 
^lldren must generally fall into one (or more) of the following types: 
1* Attempts to influence a couple's taste for children (a 

propaganda campaign) « 
2* Policies that make children mors eKpensive to produce 

(a poll tax or bontis scheme), 
3* SubsldlEatlon of close substitutes for the services 
that children supply to parents (farm li^lements or 
old age security). 
4. Reduction of the uncertainty that accompanies d^ographlc 

transition (insuring the survival of children). 
I would, in general I advocate experiMnts that fall directly Into 
one of these categories. Education-related experiments will tend to 
influence parents through more than one of these avenues j and may have 
InportMt side effects, both positive and negative* For these reasons, 
it may be difficult to assess the value of educational policies in a 
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broadei: developD»nt context* 

For the sake of argijaient 1 will assume that the use of education 

to influence population is a politically appealing policy option in 

Host LDC's* I have argued above that because of the lagi and costs 

Involvedf tests of the parent education/fa^ly b±eb relationship are 

probably best carried out directly on the indlvid^l avenues through 

30 - 

tAich adult education is thought to affect fertility. Because of 
this 1 will concentrate here on strategies that attest to test the 
strength of the negative influence of child education on desired family 
size. 

To design an effective child education/fertility experiment we 
must first have some notion as to why parents have many children and 
invest relatively little in each child ^ rather than the other way 
around. Obvious possibilities are that parents are ignorant of the 
rate of return to investing in their children p that parents would like 



As an aside I I would hazard the guess that one of the potentially 
most fruitful and least costly ways of Influencing fertility is through 
policies that fall into the fourth category listed above, Wille parents 
are likely to be both risk averse and to consider too few children a far 
more costly Ms take than too mMiy children , governments will view the 
sitiiatlon in a more neutral and synmetrlc light* In a regime of rapidly 
declining mortality^ the acttmrial cost of insuring couples against having 
less than two survlylng children should not be especially large. An 
alternative scheme is suggested by mowm of the work of Ethel Shanas et al* 
(1968) on old age eeeurity in the U^S. Hie Shanas study indicates that at 
least in the U#S* children most often help aged parents In time of 
transitory (unei^ected) financial crisis. If this motive for having 
children is also at work in I^C'sp governments— and social science 
researchers^^may want to consider establishing some form of catastrophic 
Insurance as a substitute for Insurance supplied to paren' ^ by their 
children, 
30 

Obvious ewnples are experiments that change market wage rates » 
especially of wo^Ap and experiments that alter the supply of contraceptive 
techniques and contraceptive ibiowledge. 



to invest WQTm schooling in their childrenp but cmnot because of 
constraints on the supply of schooling, and finally » that given prices t 
income I md an imcertaln future, having many poorly educated children 
iSp in fact, an optimal strategy « 

Thm major analytical Issue Is to determine whether an miconatralned 
subsidy to the schooling that parents give their children would cause a 
net reduction in the demand for numbers of children* One mlghtp for 
example, consider ways of either Increasing accessablllty to schools 
for rural parents or of otherwise subsidizing investments in children. 
These would be untied subsidizations aimed at measuring the net (Income 
and substitution) effect of reducing the price of child echoollng« 

The basic plan could be very slxople, for exMaple, building a new 
or ei^andlng an existing school facility where schooling is supply 
constrained* Or, the FlTmlgan-Sun Educational Incentives Project (1972) 
could ba niDdlfled so that each (newly) Mrrled couple receives a 
certificate worth a certain nimber of years of child schooling beyond 
some socially determined minlntra level of schooling. Parents could 
spend these certificates as they wlshed*-^all on one child or one year 
on each of n children. Schooling beyond the child years allocated to 
each family would prasumbly ba supplied to parents at cost« Froblams 
that may arlsa imdar this schame are that It could ba pro^natallst for 
couples who Initially desired very few children, and that it raqulres 
a coordlnatad Increase In the local supply of schooling, so that parents 
would believe In the value of the coupons. If parents are Investing 
optimal mtounts In their children (schooling is not supply constrained), 
than a different form of subsidy my ba required (free or subsidised 
meals i^lle at school, for example). 
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In the simpleit case of Increasing the aupply of echooling, problenie 
of experimental design ^uld be mainly operational and not eoncepttial. 
DeteriKLnjjig what couplee would have done had there been no experiment 
will be one of the major pTOblens. Even If two siJiUar villages could 
be liolated» one as a control and one in which to carry out the 
ei^erlment^ the effect of subsidising schooling on the timing of 
children must still be resolved* If it could be determined that 
there were no mjor incentives in the program for parents to alter 
the timing of their chlldrra» then a year-by^year conparison of age-- 
specific births between the e^qperimental village and the control 
village could indicate in a relatively short period of time whether 
increased child schooling will ultimately reduce coD^leted fmily size* 
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V, CONCLPSIONS 



In this paper I have outlined a miero^aconoiric model of population 
growth and tried to consider , in a heuristic fashion, what this 
perspective on fafflily behavior says about the relationship between 
education and ferttllty* The evidence 1 cite is generally Incomplete , 
so Bxiy conclusions drawn must be considered highly tentative | with 
this caveat in mindp I will venture the following recomendationss 



The policy payoff to fertility^related research is imlikely 
to be anyi^ere higher than for research on the relationship 
between both parent and child education and tmaily sise. 
The potential of education as a policy instrument to 
influence fMily size is great) but our ignorance of the 
mechanisms through whleh education my affect fertility 
is also large. 

Based on a priori considerations and some empirical 
findings I adult education policies may not be the most 
proMsing avenue ^to t^ich scarce public funds should 
be channelled. Costs tAll be high and lags between 
policy action and fertility reduction tmy be long. 
Policies that m^m directly influence wife's imgesp a 
couple's contraceptive behavior ^ and the early health 
and nutrition of children my be a more effective and 
qyicker means of reducing fOTily size* 
The tradeoff that parentB appear to make between the 
number of children they want and the Investeents they 
make in each child may be the key to ^ddle- and longer'-term 




population policy to developing nations* The evldenee is 
tentative p but it suggests that this trade-off may be 
quantitatively taport^t and may be easily affeeted by 
public policy* 

Finally, there is the issue of feasibility* A pollcsmiaker reading 
this paper might well throw up his hands in dsipair since » of course, 
developing nations would like to increase the Mttourit of schooling and 
health Investments that reach children for reasons entirely Independent 
of population growth and family siae* But, such policies are simply 
too e^^enslve to be realistic options on a national scale. To this 
I would reply only that it is exactly this scarcity of resources that 
makes the payoff to continued research on policy instruments like 
education so high. 
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